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polyester fiber (Dacron) graft and metallic stent were completely
divided at the same level with heavy straight scissors. A new 16-
mm Dacron graft was anastomosed by means of a standard inlay
technique. The needle was passed so as to include generous bites
of the remainder of the metallic stent-graft, cuff of the Dacron
graft, and aortic wall (Fig 3). This technique effectively sealed the
space between the stent-graft and aorta and should prevent the
later development of a proximal endoleak. The distal anastomosis
was fashioned by an inlay method at the aortic bifurcation. This
method of surgical revision proved to be technically straightfor-
ward and was accompanied by a measured blood loss of 600 mL.
After the procedure both of the patient’s feet were warm and
pink. Good volume pedal pulses were present bilaterally. 
DISCUSSION
The technical feasibility of using a stent-graft for
abdominal aortic aneurysm was first reported by Parodi et
al.1 Endoluminal repair can be offered to patients in
whom the aneurysm meets strict anatomical criteria: the
neck of the aneurysm should be at least 15 mm in length
and not more than 25 to 30 mm in diameter. It should be
free of thrombus, and the aortic or iliac angulation should
not exceed 60 degrees. The distal limbs of the graft are
fixed within the common iliac artery, and ideally this ves-
sel should be at least 25 to 30 mm in length and not more
than 12 mm in diameter.2 The early results of this proce-
dure are good (ie, complete anatomical exclusion of the
aneurysm is achieved in 85% to 90% of patients).3,4 The
development of an endoleak, however, remains a cause of
concern because it may progress to rupture of the
aneurysm.5,6 White et al7,8 have published a classification
of endoleaks that can be summarized as the following:
type I, related to the graft device itself; type II, retrograde
flow from collateral branches; type III, endoleaks due to
fabric tear, graft disconnection, or disintegration; and type
IV, endoleaks due to graft wall porosity.
Endoleak can be treated with either a further endovas-
cular procedure or an open surgical revision. Some
patients can be treated conservatively and monitored by
CASE REPORT
Our patient, a 79-year-old woman, presented with an asymp-
tomatic abdominal aortic aneurysm that had a maximum trans-
verse diameter of 5.1 cm. A computed tomography (CT) scan and
angiography showed that this arose 3 cm below the renal arteries
and extended to the level of aortic bifurcation. A Vanguard stent-
graft combination (Boston Scientific, Galway, Ireland) was
inserted to treat the aneurysm. Arteriography confirmed that the
aneurysm had been successfully excluded from the circulation.
Over the next 21⁄2 years, the patient underwent regular clinical
examination and abdominal scanning at six monthly intervals.
There was a reduction in the diameter of the sac to 4 cm, and the
aneurysm was nonpulsatile.
The patient was admitted to the emergency department 3
years after the procedure. The aneurysm had become pulsatile
and tender; furthermore, the patient had started to experience
back pain. A CT scan revealed that contrast was present within the
sac and the transverse diameter of the aneurysm had increased to
7.2 cm (Fig 1). Arteriography confirmed a type III endoleak (Fig
2). We considered the option of a further endovascular procedure
(insertion of a bridging iliac endograft component), but decided
to perform an open operation because this was more likely to
achieve a durable repair.
At operation intravenous heparin was given, and the aorta
cross-clamped below the renal arteries. The iliac arteries were
controlled. The aneurysm sac was opened, and it was apparent
that the aortoiliac and the iliac components had dislocated and
separated by a distance of 2 mm, presumably because of the angu-
lation of the prosthesis. A careful search was made for other
causes of endoleak, such as a patent lumbar artery. The iliac limbs
of the graft were extracted without difficulty after the distal
clamps were eased open. The anterior hemicircumference of the
aorta was transected at the level of the neck of the aneurysm. The
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Endoleak is a well-recognized complication of endovascular aortic exclusion stent-grafts. The Vanguard device is
anchored into the proximal aorta by an expandable stent surmounted by a circular array of metal hooks. Attempted
removal of the whole prosthesis may therefore be technically difficult and result in damage of the aortic wall. Surgery
for endoleak may be complicated and carry a mortality rate of 20% to 40%. We describe a simple surgical technique for
repair of endoleaks associated with a Vanguard stent-graft, which would be applicable to other such devices. This
method involves minimal disruption of the proximal stent and avoids problems that may arise from an attempt to com-
pletely remove the endovascular device. (J Vasc Surg 2001;34:357-9.)
serial CT scan in the expectation of spontaneous closure.
The treatment will be determined by the size and type of
endoleak.
In the fourth report on the Registry for Endovascular
Treatment of Aneurysms (RETA),5 an incidence of 3.3%
immediate conversion to surgery was reported in 1000
patients who underwent endovascular treatment for
abdominal aortic aneurysm, whereas 11% needed an addi-
tional endovascular procedure. An endoleak rate of 6.4%
was reported at 30 days. It was also well recognized that
endoleak may arise months or years after implantation of
the stent-graft.
Overall, 41 (33%) of 123 endoleaks identified in the
RETA series involved the proximal anastomosis; 6 (40%)
of 15 patients died after corrective surgery. Eleven patients
had a persistent proximal endoleak with or without treat-
ment of whom three died of rupture during follow-up.
Collateral, midgraft, and distal anastomotic endoleaks had
a more benign course. Many resolved without treatment,
and there were no confirmed deaths caused by rupture.
Similar findings were reported by the European
Collaboration on Stent/graft technique for aortic
aneurysm surgery Registry.6 A total of 2464 patients
underwent endovascular treatment for abdominal aortic
aneurysm. The cumulative risk of late conversion to open
surgery was 2.1% per year, and the mortality rate of the
operation was 24.4%. Proximal endoleak was again
strongly associated with the need for surgical revision.
Other studies have shown an incidence of 9% to 12% for
secondary endoleaks.9-11
Late endoleak carries a significant risk of rupture, and
the risks of corrective surgery are considerable. There is
little published information about surgical techniques for
the revision of an aortic stent-graft device.12 It is often
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Fig 1. CT scan demonstrating presence of contrast within
aneurysm sac. Diameter had increased to 7 cm.
Fig 2. Arteriography confirming type III endoleak.
Fig 3. Incorporation of all three layers (ie, native aortic wall,
remainder of metallic stent, and cuff of Dacron graft) by contin-
uous through-and-through sutures. Distal anastomosis is not
shown.
stated that suprarenal clamping is necessary during surgi-
cal revision for endoleak. In this patient we cross-clamped
the aorta immediately distal to the renal arteries. This was
feasible because of the flexible nature of the Vanguard
device and might not be possible with other types of 
stent-grafts. Any surgeon undertaking this type of opera-
tion should be prepared to carry out surparenal cross-
clamping, and the options of a left retroperitoneal or low
thoracoabdominal approach to the aorta should be con-
sidered. The operation described in this report offers a
simple and straightforward method for secure incorpora-
tion of the proximal part of the stent-graft that avoids the
need for complete removal of the device.
We would like to thank Ruth Eaves of Bolton Medical
Illustration Department for her help with the illustration.
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